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ABSTRACT: 

PROBLEM TO BE SOLVED: To enable a speculative processor to count a non-speculative 
event by counting the occurrence of a designated event, designating the event to be monitored, 
monitoring the designated event, generating the occurrence time value of the designated event' 
and generating the number of times of occurrence of the designated event SOLUTION: A 
system 200 is provided with a hierarchical memory 210 and a processor 250. Further, the 
hierarchical memory 210 is provided with a level 2 cache 212, a random access mem'ory(RAM) 
214 and a disk 216. Thus, a speculative processor is provided with plural counters for counting 
the occurrence of a designated event in a data processing system inside a performance monitor. 
The event to be monitored is designated. The designated event is monitored during the 
execution of an instruction due to the speculative processor. The number of times of occurrence 
of the designated event related to ail the instructions to be executed by the speculative processor 
is generated and the number of times of occurrence related to the completely executed 
instruction is generated. 
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fl^y^ji. *^fc£7L*^fite#*>s (stgw 
mr) ^izx-yx^mz^tiimm^tih-fKyh 

Mi. MMCR6 7 0cO7-f-;PK6 7 2(Cj;-?T©Jffll 



SftS. 7 4-H-K6 7 2<7)t*|&li, f|^6 1 3££j£ 
IX. ■i'<yhm*§-6l2£7jfltVy? , -j-$,'?,i^ 

7\st"r6 1 o$m*&<?>iz®mztii. 4<>h ■ 

f?614\i. MtRZtlfzJ <>hm^61 5£. f3 
-^6 1 6Sr^-LTS^^^lR^^y^fcgK}g^ 
-tl>tf>(;:<£fl§S*lS. {S^^y^6 54Ji. xn-^6 
1 6*»M y^lMy? (increienter) 6 1 8{CiKfit 
^^6 17^0. A^6 2 0^LTffit^>>y^^ 

L. 6U*6 1 9^LT-e^£{R^^>^(cS^M-r 

<i. ^>^U^>-^6 18tcj:-5T>f y^'J^yb? 
*U -fy^U^y^6 18<i. 06fc^StiTV^J:a 

[00291 lltM&mVPMCZtiffllX. lo 
*7t»i1gS:<7)MMC ROT -f —)V Hfci 6»J»t^->T 

6 7 4S-ffifflLT. »J»^-^6 6 1S:4J«U. *C0*£ 

PMC 1 664fr\ ^^y?frh<r>qm&$:'g. 
V7Ji6£dlz-tZ>. 1&* t J>ftzmtiZtitz4'<.yb 
0M®fSM. JHiCffi6 6 2JCj:-5TPMCl 6 64*0 
7C60fitCjnS:^ix. ^<7)f^ PMCl 6 6 4 IZfffllZ 
*lS„ *^36^7Lfc«rt. ^7^^6 3 2^. ^7f 
-^6 5 0T'CO^71-S^f)^ >T /^X*ifiy$$ 
tlh. %-T??632\^ *0»fi^6 3 1fcJ:oTv^ 
^-TU^-^6 3 0i£-SJ»L.T. MMCR£07^-^K6 
74(3j:oTSJ«l$^|)V;H-ru-^-^6 6 0^7"T 

6 0*^ ©J«il^6 6 1 fcjt oT»Sfc*l 

-f<.yh668tt. <R^»>y^&an 

^6 6 2(Ci*^ 10»S6 6 2<iPMCSrBIH- 
[0030] 06T1i. titfV>?i)K fSr^STTx-T' 

ffi^^y^Sr. ^-T7--y-)Vfrt>immzftmL. %t> 

i^^yh ■ 97. ffi&*)?7i3J:V5£Tfyi,zX-> 
X4VT?i'y7X'*h3L0l,z-thZttfX'$Lh. 06 
Tfct (S^^y^^R^-ra^y^'j^y^feH^^ti. 
TV^S. -f-^^Ofc. EiaeSrflt^^y^fctt^c* 

yjims zmm Lxmw>&$<r>7)v- r^mm- tr 

*u-Y-$hZttfX%h. ZCDBT. KTlti&^ff) 
WitiVyVrhZt tfX'% h . 
[0031] ti^rim *)mZtlhl§r&. %7t-7)U6 
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ymmz-eviztz. tcofotvyfwj-t'y bd 

[ 0 0 3 2 ] PMC 1 tzmm<r>BZ\ 7 4-)VY67S 
»J»fl^6 8 1 £4y£U *<m&. PMC 2 6 
8 4 &m *) y ? *^<g@ia$-s<tAix £ X 0 trt h<T) 
fc®JB3;h.!>. mvy?£.fflihZixtz4<yb<F>Vm 
ML JU^S56 8 2(Ci-5TPMC2 684co?c^ 
fcSDgSfU *<0&, PMC 2 6 84fct&tt£ftS. 
v;kf-rU^^6 8 0#. ©Jfflfl^6 8 1 fcJ:-?T»Mi 

2«iPMC£SSrr&. 

[00 3 3] ±.TWmLitmXM. PMCICJ:-,^ 

>hzti&. *muz£-?xmmzti&BT. pmc2 

ht. son&igifsiu %rrL%\^<nmnzmt 
hjobtf^iti?,. zvmx. *mut. msuz& 
Ti-&$iitiz&~,x3\zmz:zti&'(Ohfifim7V 
ybt&um : £&m-&. PMCizx-yx/roybx^ 
ZJObtz. fctvytzttiftzifctrvyfizmmm 
g^fiS'f^yh^ins^, -gecoPMc-c^ 
x<o^^izmtm^^ybmsit:mni. ahopmc 
x\ %T?&^izmt&mwm4Kyb®mmi: 
m-thzttfx-tz. im&tim.wM®%L<m<m 
if. mmzti£wmizmfTZti£i!ii^iz£',x3\$ 
mzztifzj ^y vmLmx-bz . 
[0034] mizmttht. mtmiz^ *wn?m 

nmz£&ftfflfij7-v-byy-<7)&m*:-?f*iX\ SgTt 
ZtitilzX o T3I 3*ifcf&££;h.*:>f Ky b <r>4 

fr<mmt>^ixx^h. zcommit. nn^commtm 

ti. W%Z1xrz^<ntzmz 1 £-T : r-7iV<7mEt:'§\*) 

m~>iz (xtv77 04) mz. ^jf—yjmsizm 
mth&tvy ■? b-fh (xf7r706) . 
¥f%.<7)$i$tfmiztix^miz. m^miz^n^ 

^ybim*iiltcfrl'5MzmtZ>Wfei'<T'j Ur-y 

T7 08) . *oX'3bhw&i<z^ ^rr^-ymmz 
fflm-tzmvyfuyrv^ybL (xt*/ti\ 

0) , ZcoWMii, 7- J< y7LX7n-kyV-<?m 

ioo3 5] m^imizztitzjK.ybffm.izfri 



^v^jgS&PMClcJngU itftf&JUi. 

Itzmthm^fro Ux-yT-7 16) . -^T&lvtS 
ZVXmi. )V-7 ■ rt/7LX* Tn-b 7 t 

UT7T7 18) . *3"C3rv**afcli» Z(V)m 

fr-7- rt- y ?ix. swtiittJRiini. m-r 
6. 7n-k-yvm±ix^z®itizii, zcowmim 

10036 J *<7)ffcb *) Ic, -TiOMSHi. 
<0*T'flXiti t mmz^~-7 ■ ^ y^-tlZt tfX'% h . 

mmcmt. zcofctimiz^ 7u^ ^<rm.^mm. 
ttm^mizztix^&mzmmmzmfrztih. 

tfiHZ&7L%\,Vl~-7tfm2tlX^h Z t X'bh. 
[0 0 37] ms*mm-fhk. c£hSfc. 

^-vwm.^-tzmvx. ®xm\zmztitzft 

$\zi. ~>xm*&zztifzm%2 ftfzJ <y b<n4 <> 
bmL®m*mfr&tzfrco>i!!mtf^ztix^z>. ±v 

i&VzXoiz. W&^-tfnaMWiVitxnL 7a 

[0 0 38] d<7)JPiJi, V7h»>x7*#. ^TL^# 

^trras-r S-f bcnmmem&zn 5 p mc 
WL&mzffl%3Zti& (XT--/780 2) . -e«o^, JIO 

StcoRttJ-ftoPMCSr^AJXi, (Xf77804) . 
%<m. PMC^^fg^JR^^e^coHS-ItStL (X 
x-yT-80 6) . m^mzMr^tifz^lzmt^^^. 
yb?>\B\mz~l^X!ii1im£&&-t& (Xt -/780 
8) . 

[0039] *mwhtzt>-$-m\±. ±iZ7pLt:*m 
wvmm:mwiz£*Tnmx'},?>. ik^w^ 

TX'ii. ^TJiL^rV^^^WFSrSlffXx-^+fc^i 
OT-o-b >y-t«jSSr?l»-t^^coSy8Wllff t J: o 

XT&mtZtf. &^n&imm'<riz£r>x7a-t-y~r 

<mmtf±mz&TL%u£dlz-t2>ZttfX'ZZ>J: 5 
lz?h. 

[0040] tzt m % tmm^^i. v^am* 
z<07u-k»,+m<rmm:fmth. ■ t?*x 
mftmmt. mzm i • ^it$i*>i 

4tl.^:. mW^mnmHzZZ. t^ocDU. ay 

tm®zti&frt>x-$>&. -wtiz. commit, r 
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1 ■ -y • T^-b^t J: 

tiizkyhz. mzti&tti*). mmat&wa 

SSI • -/^o. • SX^^^&^T'To-fe 

x. msmn-iibK T$m*)®mmz**mm 
mm-tiztizzz,. 

[0041] mm** y - yxfAji$wicffifflt5 

Sft&fiH^&^&fe-f (reorder) ^fcT&S. lgr<fr 

<rrr*> h*7*-y-m£*tti3&mv> 1 
j0M*£3rr a - 1 tf-c-£ s <dx\ mz'm 1 • * 

&6. tV^<0«. mi\sK)V- ^f-v-y^j. • 

t*mm\zLx^h. 

[0042] *&mvt,t: C-tm?) ltHb LT> T»> 

•f&tk&mzmfT zti£&$(om 1 - ^ . y *, a 

T-^fJfflLT. V7h^xTO 
^^frd 4. HRfc. ^mjL- y 

iwfccr>m&zmt?h-m<r)\^x'hh. #«7» 

[0043] ^tcfist&tsr-^jaavxxixfcrai 
ix*%wmwix*t:tf. xmrnmrnz, 

hzkifix-z. *mtf. mmmfiizzmizmzti 
m^m%ftcoMmmmiz*m£®mzmm 
ti&ztz. %m%tfm?hX't>*>oztiz$mtz 



vcd-rom* t'commmmt. r<i;?m 

[0044] xmicommi. wptwmostfmtub 

zmmLtzi>cox'i>%\.\ ^(nmmmammm 
w>\ mzMtWGTh*?. mam. *mnm 

mmtmix %m%tf*3mimM-tz>t:MzmMz 
i o o 4 5 1 1 b&b ix, *m&mizmixwF 

[0 04 6] (DtgJUWTD-fe-y^tSjK^^y^ 
( 2 ) -r^T«tSr^t»f|,Mie^§iut>f ho 

iBSiswro-b vwzz^xmmzmrztirztii^v) 
v7$zt>izistj. ±ie ( i > izifficom. 

XT<y7ZZt>£&ts. ±E ( 1 ) fcffi^O^. 
( 4 ) o-fe -y -9- 1 SS:^ fc ^trr- 

S is* r A cojgjg ? -< ^ h <?>%£. £ a ^ y y 

z¥f%<™ai$izmmtm. m 1 tru-* 

/U- jKyy ■ x^yfZi-KXOtii&zm&ttif. m 
vWz£&ti#nmfiWzmim%ZiitzJ *iy h \iz~o 

mmiSn-rtA,- JKyh ■ ii*?y 

ic&lx. mz&xvy?ip^<n4 s\y\-m®&m&ti 
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(5) maSSKl'/n-rtfr- JKyh • ij*7>9frt><r) 

?9mi/XT&ftT4^yh<r>®&mn-?z>miTf> 

-jT» WLWiL<?>ti*;y?<r>ty<?)&ti^y?jr^ mBr 
-9&WsXTJ±ftcnfefeZixiz4^yY<rmiZti*; 

xmGizmt&mfcztim <y vv>mimt.z& 1 
wy?frj>m?>-m. m.mmro^ y^zi^x 

ftmisxf- j±nx-4 *.y h % ^m-h-^mx-h-) x . 
W8ffltor>ti*)y'9<nft<ry&ii*7yir-&^ mtrf—?& 
mi'XT-J+fywmfeZtiJzJKyhco&gE.ZJr'yyb 

HmtX. %.\**}y9&WW,2i)*?y?Z4y7\) 

*ybt. ^^mmnnzfmix . mm2*v 

(8) mmi msoamru^^x 

^xmftZtl&^KXcr^^lzfflthttfccrmfeZttti 

Jiyhwa&tvyh+i* jjb(7) (cffis^ 
m. 

(9) WBX2$*ryf1fi % tt£*>ilrft&H-f£tt£0> 
l§eS<ifc>f^K0«4**'»hi-4, ±IB<7) 

do mm3jrt>9#* mm®MTn-k-?wz 

■t-iX%£iz£ftZtih$t3iizfflth%f%.<ol%%.Ztit: 
j<yh<omiZfryyb?z. 1M(7) 

(11) S«WfcMf§^^{cw-5^co*g^$ 

( 1 2) g«SW7*n-b.yift1gS[^^y^t^tfr 

fe-5"C, W8&&<r)i)*7y99y$<fttr-ij*jy9if^ f$fg 
T-fWMi'Zf'&fteyfgZZtvtzJ'iy homi** 



l^Kfc, BiE&fSWTn-b -y-tf-fc «fc -5T££fc3S?T3 

(13) -r^T^xw-fcuw-ssigg^siuit^o h 

miaSRWTo-fc: -jr-9-t 1 r> TftHWtHfT^iifc*^ 

■r*fe»«)¥a*s^t:^tf. jjb ( 12) izwmm. 
a. 

(14) B?fE&«ttrn-fe7-n: J:-3THfi3#iS^ 

s. 

(15) *a^»>y^S-^tfj5«8W7-o* 7D-rtO^ 
SffiWru-fe y^fcj: ^xmrZiih-f^XVnfctHzm 

•tzmzLStuzj^y vmgmmm m^y^h 
->x%&izmrzti& ftitizfflt&mimfeziird *c 

yh<m&m%.ZWi2Wy9fr^WiWVLhtc#>(r>Wi2 
#St. ^X&ftGlcmt&tiisyfefeZixtzJKyh 

m&.<mwmt. -t^x^jifz^zm^m 

ffiSS«8W7-o-fe >y t)-(c J; oTSHSWfcliff ZtUzftit 
lzm?&m3.mfeZtLtiJ<y hco%£.®fkt Lxmt 

(16) JStaWTD-fe yD-tSSco^^y^ t £3*rT 
h~>X. w&W&r>li*7y?(r)$i0y&i)>f;y?tji^ |jfa 

*»hi. tmt&4^yh£i%frj-ht:tb<?>mi$i^ 

fc. Wffi\&MTa* yWz£&ifc$(?>mftWzm3& 
<yhlz~mX&m-&t:tt)C0m2$i^t . 

t«>^ 3 t . i?ia««wr D-b y mz X -o 
C^fS^S^Kra-tS m&ZfeZiitz-l ^y hco% 

(17) t&&co#Vy?Z&ts&Wm7a*vy-[*i?4 
^yhcr>\s\Siii^m-htztf)(r). 3yh- A -^«raji«c 
-t^^ta-? • -ru^vhm^xh^x, m&m 
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mfez timo bomim&zm 1 # *? yft^mz- 

^z$m2ti&fi$izmhmmzztifc4<yb 
^omifilslSfc, •?'<X<7gZTLt:$i$tzmtZ>m&m 

ammro* - y ^zx ■ox&wmizmf^titzMzm 

pp. 

■t&z k<r)x-% hT-fmiisXTAzm^imx't) 
h. 

[02] *m*om i^mwmzxh, tm&m? 

[03 ] 2^<wmt-j? ■ wvtamfctwmh 
m^-mx-hh. 

tt'U ry a ><r)x^-i;wmm*^t~?u y 9 0-e 
hh. 

[05 ] JStSWTu-fc -y^rtT'fiMBt- £ Z k<OX'% 

[06] ^wmumizx^. zzTLtz^izmtzj 
obfr^mix. &miz9mztitziii:&zmi-?> 
AL>Y*tt*7> h-tsjtftorn-fe •y-y-zmtrnxb 



h. 

[07 ] xmxrmtmiz i s&awro-b 
*-mx. ttUzm^^xmt&zztozmL 

ZtifzJ^ybeHKybmi®®. U&mtMOb 
mai&fflfrrn-t-yy-cmm^-fzmmix. & 

fc>f 1> V<T)4 Ky bmLmzmrt-&t:it><r>9m£ 

*?&hmx*>&. 

6 10 D\rf--TV9*T 

612 ^^yhft# 
614 A^yb-99 
616 f3-/ 
618 4y?*)*y9 

62 2 f3-^ 
630 -?/H-7V?if 

63 2 ^T99 

634 sgno^^ 
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6 52 r^tt 
6 54 

660 ~7)V^-yV'9^- 

662 JnftS 

664 PMC1 

668 4<yb 

670 MMCR 

6 80 -7)V^TV9^r 

682 jn^s 

684 PMC 2 

688 -fOF 
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